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and glazed, but found the Glaft to flow more ihequally 
than I expe&ed, though the Potter tells me 'twas caufed 
by the Foulnefs of the Earth Iu(ed. 



-at. 



VII. Part of a Letter of Mr. Anthony van Leeu- 
wenhoeck, dated Delft, Sept. 10. 1 697. 
Concerning the Eggs of Snails , Roots of Vege- 
table s> Teeth j andYonng Oyjlers. 

MR* Friderick Walfert from Overfcbie, about Two 
Years ago brough t me fome little W hite Round 
Eggs, mixt with dry Earth, it* which Earth the Eggs 
were found, and whofeAxis was almoft the Fifteenth 
Part of an Inch, together with a Defire to inquire what 
living Creature would come out of them. 

I did feparate fome of thefe Eggs, and found a thin 
Moifture in them, mixt with round Bubbles j the reft of 
the Eggs I included in a Glafs, but the internal Matter 
dryed in a few Days away, and the White Membrane 
of the Eggs (which was very tender and foft) wrinkled 
together, by drying away the Moifture, fa that no li- 
ving Creature did come out of them. 

The Year following, the fore-mentioned Friend 
brought me again fome of thefe Eggs, with which I did 
as before, but I did not get any thing out of them. 

^Now in the begining of the Month of July, the fame 
Friend brought me a greater Quantity of thefe Eggs, 
that was mixt with a Handful of wet Eartk 

In the mean time it came into my Mind, if the dry- 
ing away of the Moifture of thefe Eggs was not the Reg- 
ion of their not bringing forth a living Crcature,becaufe 
the Eggs being in a dry Earth,grew fruitlefs,and that the 
Nature of thofeEggs requireda moid Earth, andfor that 

Reafon 
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Reafonby the firft managing I got no living Creature 
out of the firft Eggs. 

Therefore I re(blved to pick out the Eggs of the 
Earth, and to mix them with a part of the moift Earth, 
in which they lay before, and put them up in a Glafs 
Tube, Hermetically teal'd together on one end, and 
which I ftopt at the other end with a Gork, for fo hin- 
der the Moifture from drying away from the Earth, but 
that it mult colleft it ftlf again on the Glais, and drop 
down again to the Earth, and thus the Eggs (hould not 
want Moifture. 

Having done this, I laid the mentioned Tube upon my 
Table, and looked upon it feveral times, and after 
few Days, I faw in Two different Places in the Glafs 
fbmething growing, being Green, and to my Fancy 
like Grafs, the Root of which I obferved as much as 
poflible, together with vaft Quantities of the little Roots 
that came out of the bigger one, being about Four times 
as big as the Hair of ones Head; yea, the Number of 
the Number of thefe little Roots was at laft fo great, 
that it would be fcarce credible. 

This mentioned thicker Root, did confift of a great 
many very thin little Pipes, which Pipes had again their 
little Parts very like thofejof the Straw or Reed 

I could not think but thefe Vegitables was come forth 
from Seeds of Grafs, that hath been in the Earth. 

Now on the Second of Auguft I faw to my Wonder 
Two little Horn Snails, which we call Wine*yeart Snails, 
fitting againft the Glafs, having crept away from the 
Earth, for I had fill'd the Glafs only half full with the 
Earth and thefe Eggs , and its lengrh was about Ten In- 
ches, and its inner Space about Two Third Parts of an 
Inch* 

Farther, I took out of the Glafs Tube an Egg, or ra- 
ther a Snail, on which a part of the Skin of the Egg was 
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left, and I pat it in a thinner Glafe for to look upon it 
more nicely .with a Microfcope. And when I look'd upon 
it, I obferved a continual Motion in a Veflei^ whole 
Thieknefs was to my Judgment about the Fourth part 
of a Hair of ones Head. 

This Motion was not by a running through, but eve- 
ry time returned with a quick Motion , and this fo 
foon after one another , that the Juice which was fore'd 
through that Vefiei, received at Jeaft Three Pulfitions in 
the fame Space, when the Heart in a Humane Body 
fends forth the Blood once. 

By this PrOpulfion I concluded with my felf, that it 
was an Arterte of this Animal, afid that this Veflei was 
not far from the Heart. 

For I did Fancy, if the faid Veflei Was far from the 
Heart, the Repetition of a quick Motion could not be 
difcern'd by me fo diftin&ly and well. 

The other Morning the Snail was dead, only, as I did 
think, for want of Food j for the other Snails of the 
fame Age, which I left in the Glafs with the Earth, were 
alive. 

The Second Day there was more Snails come out of 
the Eggs, and the Third Day more again. 

I did look teveral times upon a Snail, in manner as it 
fete inwards, againft the Glafc, and to my great Satisfa- 
ction, I could fee through the Shell and part of the Snail 
which to my Judgment was not bigger than an ordinary 
Grain of Sand, having the Figure of a common Egg. 

The Body of the Snail was partly retracted and ex- 
tended again, which Motion happened in as little time 
as we may eafily pronounce a Word of Four Syllables * 

Seeing this, it came into my Mind, if this moving 
Body was not the Lungs of the Snail,which by the Refp? 
ration was put into fuch a Motion. 
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I have differed feveral times before the Wifle-yard 
Snail and that ofthebiggeft fort I could meet with, for 
to (if k were poflible) inquire into its Generation, and 
to find the Young Ones it* its Belly j but it has been al- 
ways in vain, and now their Generation out of an Egg, 
comes by Chance, and without great Trouble to my 
Sight. 

1 have many times wood red in the Spring, to fee 
thofe little Snails fo early on the Knops and Branches of 
the Vine, becaufe I could not imagine, that the Snails 
(hould have brought forth thefe Young Ones fo early ia 
the Year. But now we Ice, that they come forth out of 
Eggs, and thus we can eafily comprehend that thefe 
Eggs lay in the Earth all the Winter along, and by the 
ftrft warm Weather are hatched* 

I have alfb feen feveral times , that the Shdls 
of the greateft fort of the Wine-yard Sfiail, hath 
been thus infe&ed as if they had been under the Ground, 
in which I could never (atisfy my felf: But now fine© 
we know that thefe Snails lay their Eggs in the Earth* 
they confequently mull creep under the Ground them- 
(elves, this being thus, we have no more Reafon to 
wonder by feeing the Shell of the Wine-yard Snail rhua 
covered and infe&ed with Earth and Slime. 

This may look a little Strange to feme, that the Wine- 
yard Snail fhould creep into the Earth,but not after they 
have had Experience, the like to it hath happened feveral 
tlmts to me, viz. That the wine-yard Snail lying upon 
the Ground , having preiied it with the Heel of 
my Foot, into the Ground, after a little while it got k 
felf out again, (if the Shell is not broke.) 

Therefore we fee (as it- is faid beloce) that the Gene- 
ration ot the Wkie*y4rd Snail happens by Eggs, the old 
Opinion is confequently to be laid a fide, viz. That the 
Snails come forth by the fpoil'd and rotten Leaves of 

Tree^ 
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Trees, and that the Leaves of Trees, left on the Ground, 
produce Snails. 

But we fliou'd rather think, that when we in Autumn 
leave the Leaves of Trees lying on the Ground, the Eggs 
of Snails lying in the Earth where thefe Leaves lye, are 
better defended from the hard Cold, than thofe which 
lye where no Leaves are. 

As foon as I did meet with the forementioned Friend, 
from whom I had received thefe Eggs (which was on 
the 4th of Augufl)! did not only tell him after what man- 
ner I had managed thefe Eggs, but I alfo invited him to 
come to fee the Snails that was come out of the Eggs, 
which he likewife did; being more perf waded, that out 
of thefe Eggs ihould come forth what we call Agediflkn* 

The following Day the fame Friend brought to me 
one of the greateft Wine-yard Snails, which he had 
found on the iame place where he found the Eggs be- 
fore. 

This Snail had upon its Shell fome wet Earth, in the 
fame Condition jutt: as if they were come out of the 
Ground. 

This Snail he took up, and faw that the Snail brought 
forth one Egg more, and fhew'd me the Kace where 
the Egg came out. 

As toon as I was Mailer of the Snail, I put it up in a 
Glafs Tube, being fo large that the Snail could turn it 
felf in it, and about Ten Inches long. 

The Snail iiad not been there half an Hour, but it 
had brought forth on the Glafs Seven Eggs, and a- 
bout Two Hours after, Seven Eggs more, and when I 
looked on it againj I found that the Snail by creeping 
up and down had broken all the Eggs in the Glafs ; fo 
tine there could be nothing difcerned, except the Mem- 
brane of the Eggs. 

This 
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This great Snail died on the Second Day, in all like- 
ly hood for want of Food, without getting any Eggs from 
it. 

The Young Snails, which was come out of the Eggs, 
did not live above Two or Three Days, which being 
dead, I took them out of the Glafs, and obferved, that 
the Membrane out of which the Snails was come, 
was extraordinary White, and the reft of the Eggs,which 
were fruitlefs, and out of which there was no Snail come, 
had a dark waterifh Colour. 

I have told before of a great many little Roots, that 
was come out of a Root of Grafs ,• now to obferve, 
if fuch a Quantity would come out of another 
Plant , I got a Glafs Tube, of near half an Inch 
Diameter, and Three Inches in Length, which Tube I 
feakd up in one end, and filfd up with dry Sand, 
to more than Two Third Parts, and pour'd over it Rain 
Water, to wet the Sand quite through; afterwards! 
ftampt the Sand fomewhat clofe together, for the Rea- 
fon that it fhould not fall fo foon alunderby moving ami 
handling the Glafs Tube. 

Having done this, I made Three Holes in the upper 
part of the Sand, and in each Hole I laid a Tarm- 
gnyntge which came to lye even with the Sand with that 
Part where the Plant was ; for the Reafon that the Roots 
which fhould come out, fhould not be covered with 
Sand, when the upper Part of the Glafs Tube had been 
fhut up with Cork. 

This Glafs being thus prepared, I carried in my 
Pocket for Four or Five Days, and afterwards obferved, 
that the Taru rvutge did begin to get Roots. 

On the Seventh Day the Roots of one faru^vout^ 
(of which was three, bus one longer than the other) was 
grown, and thus far, that I could fee very diftindly, 
that they did confift of very thin Pipes* every Pipe ha- 
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having its fmall Parts very like the Gam which I told 
you before was come out of the Roots of Grafs, 

The Diameter of thefc Roots was, to my meafuring, 
very near the Sixtieth Part of an Inch, and their out- 
moft end run iharp too, alraoft like the Bill of a Bird. 

About the length of Three or Four Diameters of the 
Root, the Root was even and fmooth, without any Roots 
coming forth, but when we look'd a little nearer the 
faruw we faw little Roots coming forth, which was the 
longer the nearer they were to the Tarum but they were 
all of the fame thicknefs. 

The Eghth Day, that part on the Side of the Tarttw 
where the Plant was to come out, was grown out to the 
length of Two Third Parts of an Inch ; by which grow- 
ing of the Plant, and its touching or prefling againft rhe 
Sand, the farm that was without the Sand, was puird 
up, and the longeft Roots, of which one of the Length 
of more than an Inch touching the Cork,turn'd crooked. 

I took the Cork from the Glafs, by which one of the 
Roots came out of the Glafs, upon which I iookt npon 
it by a Microfcope, for to fee the better the ftmll Parts 
onluch a thin Root, if it were poflibie, and if there 
ftould be any, 

I did think that I could fee into fome, but when I 
had a mind to look upon them more nicely ,the Moifture 
of the Root was dried away, and it was wrinkled irregu- 
larly together, as well in length, as in thicknefs. 

This drying away happen'd in lefs than half a Minute's 
time. 

The forefaid little Roots was in fuch a great Number, 
that if I would makethe Calculation, thofe of the length 
of an Inch would make an unimaginable Number. 

Now what belongs to the thicknefs of thefe very thin 
Roots, I judge, to my beft meafuring by the Eye, that 
where the Diameter of a thin Root was one, the Diame- 
ter 
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tcr of the thicker, out of which the little one came forth, 
was Twenty, and by that Confequcnce, Four Hundred 
fuch thin Roots together, were as thick as the Root out 
of which they all came forth. 

Now as 60 Diameters of the firft Root make out 1 
Inch, and 20 Diameters of the fecond Root make 1 of 
the former, it follows, by the Rule of Geometry, that 
3600 of the firft Roots make 1 Inch. 

Th&fe 3 600 being multiplied with 400, there comes 
out the Number 1440000 of thin Roots, which toge- 
ther, make up the thicknefs of 1 Inch. 

This being thus, we cannot wonder, when by taking 
out a Plant of its Ground, thefe little Roots which are 
invisible to our Eyes, almoft all of them are broken 
off, becaufe they are always inclofcd with Vet Earth or 
Sand. 

After thefe thin Roots, which were come forth, had 
been in the Glafs for Three or Four Days, without 
touching the Sand or the Glafs, but only in the free Air 
that was in the Glafs, I obferved, that thefe Roots did 
dry up, and grew irregular and wrinkled together. 

I cannot forbear telling you that I had again a 
Tooth in my Mouth, which being moveable, did hin- 
der me very much in eating, I did defign to prefi hard 
againft it with my Thum, in mind to pull the Roots of 
the Tooth out of the Flefh, and thus to get rid of the 
Tooth, likewife it did fucceed, becaufe the Tooth was 
left fall only by a little Part to the Flefh, which I could 
feparate eafily. 

The Top of that Tooth was almoft gone, and its 
Root did confift of Two Branches, whicfci was likewife 
extraordinary whole, and filled up with a Toft Stuff! 

Cccccc I 
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I took out this Stuff «f the Roots, and mixt it -with 
fair Rain Water, and put it thus before the Microfcope, 
to fee if there were living Animals in it, as I had ob- 
ferved before in the like fluff, and I muft confefs, 
that the whole Stuff feemed to be alive, and the 
Number of thefe Animals was very great, and beildts 
this, Co little, that feme of them, with a ■ Thcufand Mil- 
lions of others, would not make up a great Sand Corn, 
and there fwam already fbme Thousands in a Quantity of 
Water, no bigger than a great Sand, and the Number 
feemed bigger than it was really, becaufe the Animals 
fwimming fo quick in the Water, did move a great ma- 
ny Particles without Life, ill a manner, that many 
would have taken thefe Particles to be living Crea- 
tures. 

Farther, being on the Third of Septemhr, at Rotter- 
dam, and coming about Noon to a Houfe of one of my 
Kinfmen, I was treated with Englifh Oyfters, come the 
fame Morning {torn Zealand, of which Oyfters I open- 
ed about ^s, amongft which there was one that was not 
thought Good, becaufe there was to be feen a great deal 
of Slime. For when I did hold the Oyfter thus that the 
round part of the Shell came next to me, there was the 
Breadth of the Oy£ler,againfl my Right Hand almoft co- 
vered with Grey Stuff, which any Man would certainly 
have thought to be Slime. But it came into my Mind 
that it was Young Oyfters, and for that Reafon f took 
a little of it between my Fingers, for to try if I could 
find what fluff it fhould be. 

I did feel fbmething that was fharp between my Fin- 
gers, but this could as well have been fine Sand, there- 
fore I would not give my Judgment about it, but laid 
a part of the thought Slime between Paper, and when 

I 
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I was come home look'd upon it by a Microfcope, and 
faw, that all that imagined Slime was nothing but 
Young Oyfters, and though afterwards z $ Oyfters more 
were opened in my Pretence, yet I could not find one 
more, in which was fuch a Slime, or rather, Young 
Oyfters could be feen, by the natural Eye. So that we 
fee hereby again , that one Oyfter bringeth forth its 
Young ones much later than the other. 
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